We recently reported that Metadichol ® [1] brings about a three to four-fold increase in Vitamin C levels in patients without the use of Vitamin C supplementation. In this study of 6 patients who experienced a 5-12 fold increase in plasma Vitamin C levels higher than 80-100 u mol/L level which is the highest reported to date by oral supplementation at high doses of Vitamin C. Metadichol improved in these patients TSH levels, normalized High Blood pressure, fasting glucose levels, reduced eosinophil count, high triglycerides, body fat reduction and increased bone mass, normalized sodium levels, reducing high insulin levels, increased creatinine output in urine and also reducing of Red Cell Distribution width %. Metadichol thus serves as a surrogate for Vitamin C at doses of 5 mg per day as opposed to mega doses that are currently used.
Introduction
Vitamin C is a ubiquitous key nutrient. Humans do not have the ability to produce and synthesize vitamin C in their bodies and must obtain it from food sources. Vitamin C synthesis is not possible in guinea pigs, monkeys, and apes. Humans lack the L-Gluconolactone oxidase (GULO) enzyme that completes the last enzymatic step of synthesis of vitamin C from glucose [2] . In the genome of humans and that of the anthropoid primates, a non-functional gene is present. This inability to synthesize vitamin C in primates is believed to have occurred about 60 million years ago [3] .
Vitamin C is essential to maintain a sensitive balance in the functioning of the organs in the body. It participates in the: hydrolysis of individual amino acids, the formation of collagen necessary for body growth, tissue repair and wound healing, synthesis of the hormone adrenaline (epinephrine) and the hydroxylation of anti-inflammatory steroids in the adrenal gland, iron and copper metabolism, and folic acid metabolism. Vitamin C is related to the metabolism of the vitamins A, E, Bl and B12 [4] . The concentrations of total ascorbic acid reduced and oxidized forms of ascorbic acid decline with age [5] .
A review of the health benefits of vitamin C
The role of vitamin C in thyroid disease: Dubey et al. have documented low levels of ascorbic acid in patients with hyperthyroidism [6] . These have been confirmed by Ademoglu et al. [7] and Alicigüzel et al. [8] Kumar et al. described low levels of vitamin C in hyperthyroidism, while at the same time lipid peroxides, glucose, and HbA1C levels were elevated [9] .
Vitamin C and hypertension: Some epidemiological studies have shown a negative correlation between BP and vitamin C [10, 11, 12] . Vitamin C use as a supplement improves vascular function and reduces blood pressure in both experimental models and patients Ascorbate improves vasodilation, probably by increasing Nitric Oxide bioavailability. Mullan et al. showed that chronic daily supplementation with 500 mg oral ascorbic acid could lower blood pressure and improve arterial stiffness in patients with type 2 diabetes ( Figure 1 ).
Vitamin C and bone density: Low plasma levels of vitamin C leads to scurvy, which, among other ailments, causes gingiva, bone pain, and impaired wound healing. A review by Patrick et al [13] describes the importance of vitamin C as it relates to maintenance of bone tissues. Various epidemiological studies and animal models show that Vitamin C has a positive on trabecular bone formation by influencing the expression of bone matrix genes in osteoblasts.
Vitamin C and metabolic syndrome: Pearson et al. have reviewed the literature on Vitamin C and its and showed that adults with higher vitamin C levels show lower weight, BMI and waist circumference, and improved metabolic health biomarkers like HbA1c, insulin and triglycerides, that are major risk for type 2 diabetes [14] .
Vitamin C and Asthma: Asthma leads to inflammation of the airways. Oxidants are one of the important factors that damage the airways. Vitamin C is a protective antioxidant of the airways and decreasing airway eosinophils in asthma is an indicator improved asthmatic conditions. Low levels of antioxidants lead to more severe asthma [15] . One needs to take mega doses of vitamin C to be effective. Typical dietary quantities and low supplemental doses do not work. [16, 17] .
Oral and IV Vitamin C and Plasma levels
Vitamin C concentration is controlled by intestinal absorption, tissue transport, and renal reabsorption [18] . With increasing oral doses of vitamin C up to 1000 mg, Levine et al. showed that plasma vitamin C concentration reaches a steady-state concentration (60 to 80 μ mol/L) in healthy young adults [19, 20] . Once plasma ascorbic acid levels reach saturation, additional vitamin C gets excreted in the urine IV administration of vitamin C bypasses the intestines and high concentrations of ascorbic acid are achievable in the plasma; over time. But renal excretion restores vitamin C to baseline plasma levels [21] .
Recent clinical reports indicate that the role of high-dose intravenous vitamin C therapy in cancer treatment could be useful [22] .
The higher blood level of Vitamin C is associated with lower mortality and morbidity in several chronic conditions [23] . Metabolism of vitamin C, including absorption and its uptake by several cell types, is inhibited by increasing glucose concentration. The glucose-ascorbate antagonism (GAA) theory [24] suggests elevated glucose levels restrict vitamin C from entering cells. Dehydroascorbic acid (DHAA) transport into cells was shown to be impaired by high blood glucose level in most cell types including adipocytes, erythrocytes, neutrophils, osteoblasts and smooth muscle cell [25, 26] .
Metadichol ® is a mixture of C-26, C-28 and C-30 straight chain alcohols. It is analogous with Vitamin D which is a cyclic C-27 alcohol. The generic name is Policosanol. Metadichol is a Nano formulation of these with a particle size of 53 nm. It is inverse agonist of Vitamin D receptor (VDR). It is the only one of its kind known in literature today.
We have already documented that it increases Vitamin C levels leading to improvement in disease conditions as we show in case Studies below. 
Methods and Objective
Non-randomized, Open study of 6 patients with various morbidities with a below normal Vitamin C at baseline study on efficacy of improved Vitamin C levels on various biomarkers with use of Metadichol @ 5 mg per day for 90 days. One patient was followed for an additional 90 days .
The patient information sheet detailed the procedures involved in the study (aims, methodology. potential risks, anticipated benefits) and the investigator explained these to each patient. The patient signed the consent form to indicate that the information had been explained and understood. The patient was then allowed time to consider the information presented before signing and dating the informed consent form to indicate that they fully understood the information and willingly volunteered to participate in the study. The patient was given a copy of the informed consent form for their information. The original copy of the informed consent was kept in a confidential file in the Investigators center records. Criteria for exclusion from the study included pregnant or lactating females any serious and or uncontrolled medical conditions interfering with the study or placing the patient at unacceptable risk. Only patients who fulfilled all the inclusion criteria and did not meet any of the exclusion criteria were enrolled into the study . 
Results and Discussion
The results shown involved patients with a wide variety of disease symptoms. The common theme is that in all the cases, there was a significant increase of Vitamin C, 3 to 11 times, that led to normalizing key biomarkers for each patient. We have already shown how Metadichol affects various diseases. Including Type 2 diabetes [27] , decreasing RDW [28] , controlling of diastolic and systolic pressure, [29] . The role of Vitamin D in thyroid related diseases is well known, and the effect of, Metadichol on thyroid given its binding to VDR is not surprising [35] .
The actions of Metadichol binding to VDR leads to a proposed pathway which efficiently recycles Vitamin C (Figure 7) .
In addition to serving as a substitute for Vitamin D, Metadichol is also behaving as a Vitamin C substitute. It is possible to envision that increased Vitamin C levels and VDR binding leads to a synergism operating through multiple pathways to bring about homeostasis. Complex diseases need drugs acting on distinct targets, which are part of a network regulating various physiological responses. Metadichol is exhibiting a poly pharmacological phenomenon by acting on multiple targets pertaining to multiple disease pathways [36] . 
Conclusion
All the main immune system cell lines function reaches peak performance levels when there are adequate vitamin C levels in plasma. Vitamin C depletion leads to inflammation or infection [37] . This is why blood levels of vitamin C drop during times of disease or infection. There is a need to keep Vitamin C levels higher than what is achievable by oral dosing. At normal levels of Vitamin C, one does not see the effects that are seen when one reaches higher levels of Vitamin C as observed in plasma with Metadichol. IV infusion of Vitamin C does allow for higher levels to be reached, but that is not a practical solution and is more useful in life threatening illnesses. Metadichol by binding to VDR could serve as a useful surrogate of Vitamin C a leading to in leading to higher levels in plasma and rectifying diseases.
